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Abstract 



PURPOSE:To prevent the failure of discharge of ink by a method in which the liquid path from an ink 
cartridge to an ink jet nozzle is kept open during the recording operation and ink Is always supplied by 
negative pressures produced on the ink chamber side during the recording operation. 
C0NSTITUT10N:By a controller 23, the inside of an ink chamber 1c is monitored in a level detection 
circuit 20 each time the printing operation for one page is ended, and if the level is less than a given 
one, a pump 9 is driven by a given revolving number by means of a motor 10. On the basis of the 
signals of a micro switch 12, originating from the contact of the roller 9c of the pump 9 and a slide pin 
11, the pump 9 is stopped withoug fail at a place where the roller 9c is not contacted with the tube 5 by 
the controller 23, and the liquid path of the tube 5 is opened. Ink is supplied into the ink chamber 1c 
through the tube 5 from an ink bag 13 by means of negative pressures produced by printing action in 
the ink chamber 1c. The failure of discharge of ink can thus be prevented. 
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* NOTICES * 

Japan Patent: Office is not responsible for any 
damages caused. l:>y tihe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] An ink tank which contained ink A recording head which records by breathing out ink 
contained by this ink tank This regurgitation side is wrap-capped in contact with an ink regiirgitation 
side of said recording head. A waste ink tank which collects ink discharged from said recording head in 
this cap A tube pump which is formed in halfway of the 2nd ink way which coimects the 1st ink way 
which connects said ink tank and said recording head, and tums into a supply path of ink, and said cap 
and said waste ink tank, and tums into a blowdown path of ink, and said 1st ink way and said 2nd ink 
way, and can produce and cheat out of compulsive migration of ink of both ink way It is the ink jet 
printer equipped with the above, and said tube pump is characterized by pinching said 1st and 2nd ink 
way with a roller member and a radii wall so that it is stopped at the time of record at least, and said 1st 
ink way may be been in a free passage condition and it may be said 2nd ink way in a closebut condition. 
[Claim 2] Said tube pump is an ink jet printer given in the 1st term of a patent claim characterized by 
pinching said 1st and 2nd ink way with a roller member and a radii wall so that it may rotate at the time 
of ink makeup and an application-of-pressure condition may always be maintained to a repeat and said 
2nd ink way to said 1st ink way one by one in an application-of-pressure condition and a pressureless 
condition. 

[Transliation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Field of the Invention] 

This invention relates to an Inkjet printer, and relates to the ink jet printer which records by injecting the 
drop of ink from two or more still more detailed nozzles to the recording paper according to a printing 
signal. 

[Description of the Prior Art] 

Also in the printer which adopted various kinds of recording methods, an ink jet printer is a non impact 
recording method which the noise at the time of record hardly produces, and high-speed record is 
possible for it, and it can be recorded, without moreover performing special fixation processing to a 
regular paper. 

It is widely adopted using such a feature as printers, such as various kinds of printers, and a reproducing 
unit or a word processor. 

This kind of ink jet printer makes a minute drop inject using various principles from a nozzle, records to 
the recording paper, and consists of an ink jet-nozzle arm head for generally forming the drop of ink, 
and a supply system which supplies ink to this arm head. 

Although such an ink jet printer is the outstanding recording method which was mentioned above, there 
are some problems. 

One of them is in the structure of the pump which supplies ink to the ink room by the side of a recording 
head. 

That is, ink must always be made to be attracted from an ink cartridge side using the negative pressure 
produced by the capillarity of an injection nozzle, and the regurgitation of the ink from an injection 
nozzle during record actuation. 

for this reason — being alike — the liquid route from an ink cartridge to an injection nozzle — record ~ it 
must set working and must be in the open condition. 

If it does not change into an open condition, the ink in an injection nozzle will be attracted to an ink 
room side, and the ink non-regurgitation will produce it. 
[Objects of the Invention] 

In view of the above situations, accomplished this invention, and it surely changes into the open 
condition the liquid route which supplies ink at least during record actuation. While constituting so that 
the condition that ink may always be supplied to the ink interior of a room may be secured and the ink . 
non-regurgitation by the gas supply pressure failure of ink may not arise It aims at offering the ink jet 
printer equipped with the pump device which can control the back run of the ink which maintained the 
closeout condition of a liquid route of collecting ink, and was collected. 
[Summary of the Invention] 

The ink tank which was made in order that this invention might attain the above-mentioned object, and 
contained ink. The recording head which records by breathing out the ink contained by this ink tank. 
The ink regurgitation side of said recording head is contacted. This regurgitation side A wrap cap. The 
waste ink tank which collects the ink discharged from said recording head in this cap. The 1st ink way 
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which connects said ink tank and said recording head, and turns into a supply path of ink. The 2nd ink 
way which connects said cap and said waste ink tank, and turns into a blowdown path of ink, In the ink 
jet printer equipped with the tube pump which is formed in the halfway of said 1st ink way and said 2nd 
ink way, and can produce and cheat out of compulsive migration of the ink of both the ink way Said 
tube pxmip is characterized by pinching said 1st and 2nd ink way with the roller member and the radii 
wall so that it is stopped at the time of record at least, and said 1st ink way may be been in a free passage 
condition and it may be said 2nd ink way in a closeout condition. 

Moreover, a tube pump rotates at the time of ink makeup, and is characterized by pinching said 1st and 
2nd ink way with the roller member and the radii wall so that an application-of-pressure condition may 
always be maintained to a repeat and said 2nd ink way to said 1st ink way one by one in an application- 
of-pressure condition and a pressureless condition. 

According to the above-mentioned configuration, since the ink supply path (the 1st ink way) connected 
with a recording head from an ink tank is always maintained by the open condition during record 
actuation, the negative pressure generated in a recording head side acts certainly, and a good ink supply 
condition is secured. Moreover, since the recovery path (the 2nd ink way) of blowdown ink is 
maintained by the closeout condition, it can eliminate a possibility that recovery ink may flow 
backwards. 

In addition, the reliability of capping of a recording head improves, without recovery ink flowing 
backwards, since the recovery path (the 2nd ink way) of blowdown ink is maintained by the closeout 
condition at the time of ink makeup. 
[Example] 

Hereafter, this invention is explained to details based on the example shown in a drawing. 

The 1 St less than drawing explains one example of this invention, and the details of an ink supply system 

are shown in dr awing 1 . 

This ink supply system consists of control units 23 which perform control of a recording head 1, a pvunp 

9, an ink cartridge 1 8, and each part. 

the details of each part — a degree - like — it comes out. 

The recording head 1 consists of substrate le and coverings 38 which are two portions as shown in Fi gs. 
2 and 3 (A) and (B). 

As for covering 38, aeration nozzle lb in which injection nozzle la which is formed as a flat housing 
with which one side was opened, and was formed as a slot of two or more articles along with this open 
end was formed in, and was similarly formed as a slot is formed. 

These injection nozzle la and aeration nozzle lb are open for free passage in ink room Ic which 
occupies the core of covering 38. 

Moreover, the ink path 39 is formed in the another side side of ink room Ic, the upper bed is open for 
free passage to ink room Ic through path 39b, and a soffit is connected to the pump side later mentioned 
through stoma 39a. 

It is opening to ink room Ic of aeration nozzle lb which is shovm with a sign 40 in drawing 3 (B), and if 
ink is supplied in ink room Ic exceeding this opening 40, ink will be discharged from aeration nozzle 
lb. 

On the other hand, in said injection nozzle la and location corresponding to 1 to 1, Ih of two or more 
heater elements is formed in the substrate le side, fixed ****** is carried out ftirther up and down. If of 
oil-level level detection electrodes and Ig (for example, thermistor) of temperature sensing elements are 
arranged, and these are drawn out by the lead electrodes S0-S8 at the back end side of substrate le, 
respectively. 

Ih of heater elements mentioned above. If of level detection electrodes, and Ig of temperature sensing 
elements can form the material suitable for each object very easily by thin film means forming, such as 
vacuum evaporationo or sputtering, to substrate le. 

Substrate le and covering 38 which have the above structures are unified where injection nozzle la and 
Ih of heater elements are piled up. 

Then, in the covering 38 in the condition that one side was opened, it will be blockaded by substrate le. 
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In addition. If of level detection electrodes, Ig of temperature sensing elements etc. of what was made 
separately being prepared with the means of adhesion and others on substrate le, etc. are natural. 
If predetermined pulse voltage is impressed as a printing signal between the electrodes SO and SI of a 
recording head 1 - S4 which have such structure, 1 h of predetermined heater elements will generate heat, 
the ink led into injection nozzle la will expand momentarily, and it will be spouted toward the direction 
of the recording paper from the head of injection nozzle la. 

By the way, Ih of heater elements is not used only for the blowout of ink, but they are used also for the 
following uses. 

That is, in order to make the ink used for an ink jet printer into what has vapor pressure low as much as 
possible, the solvent with big molecular weight is used. For this reason, when it becomes the 
temperature of 1 0 degrees C or less, there are many to which the viscosity of ink increases, 
since it will become the cause of the ink non-regurgitation if the viscosity of ink increases ~ the time of 
low temperature — setting — the interior of a printer near the recording head — warming — things are 
proposed from the former. 

However, in order to warm the part where heat capacity called the interior of a printer near the recording 
head is big and to acquire a predetermined temperature, very long time amount and big energy are 
needed. 

Then, it is constituted so that the portions of sink and injection nozzle la and ink room Ic can be made 
to warm current which is heated by the temperature which is a degree with which ink is not breathed out 
in this invention by Ih of heater elements with small energy for a short time. 

Moreover, If of said level detection electrodes is connected to the control unit 23 through the oil-level 
level detector 20, and Ig of temperature sensing elements is connected to the control unit 23 through the 
solution temperature detector 21. 

On the other hand, the ink path 39 is connected with the head cradle 3 through O ring 4 which intercepts 
between the open air. 

The head cradle 3 has 3b which follows liquid route 3a connected with the ink path 39, and this, and has 
drawn by filter 3c between both. 

Filter 3c is for removing the detailed comfort in ink 2, and consists of what bundled the thin hollow 
needle of the glass which has the diameter of about 20-30 micrometers, and cut this into round slices. In 
case this filter 3c injects the ink other than the duty which removes a contaminant from injection nozzle 
la, it has the effect which raises the fluid pressure resistance in the liquid route behind injection nozzle 
la. 

On the other hand, the cap 7 is formed corresponding to the recording head 1 . This cap 7 is attached free 
[ rotation ] focusing on shaft 7b, and can be displaced in the condition of having covered the portioii of 
injection nozzle la, and the condition of from now on having separated. 

Cap 7 has much stoma 7a for discharging the ink from the absorber 8 which absorbs the ink which leaks 
from injection nozzle la and aeration nozzle lb, or is spouted, and the absorber formed in the back. 
On the other hand, the pump 9 is constituted as follows. ■ 
In the circular space in which it was formed in the housing of a pump 9, Rota 9a which rotates by the 
motor 10 is attached free [ a revolution ], to this Rota 9a, it isolates between equiangular at a 
circumferencial direction, and the bearing of the revolution of two or more roller 9c is made free through 
shaft 9b, 

Although a difference is between the bore of the circular space of a pump 9, and the diameter of Rota 9a, 
roller 9c is constituted so that it can rotate in contact with the inner skin of circular space. 
The tube 5 is led between 9d of radii walls and Rota 9a which are located in the circular space upside of 
this pump 9, and the tube 6 is led between lower radii wall 9e and Rota 9a. 

The end of a tube 5 is open for free passage to liquid route 3a by the side of said head cradle 3, and the 
hollow needle 16 inserted in the rubber stopper of an ink cartridge mentioned later is attached in the 
other end side. 

Moreover, the end of a tube 6 is connected to the cap 7 side, and the other end is cormected to the ink 
cartridge side. 

http://www4.ipdljpo.gojp/cgi-bin/tran_web__cgi_ejje 3/3/2004 



Page 4 of 6 



On the other hand, 9f of bores is formed in the side of a pump 9, and the pin 1 1 has fitted in free 
[ sHding ] into 9f of this bore. 

The way edge is ****(ed) among this pin 1 1 at the space side of the shape of radii of a pump 9, and the 
other end side is in contact with the outside of a pump 9 at lever 12a of a projection and a microswitch 
12. 

Therefore, if Rota 9a rotates and roller 9c touches this pin 1 1 , projection and lever 12a can be set as 
push, and a pin 1 1 can set a microswitch 12 to ON to the direction which separates from radii-like space, 
i.e., the outside of a pump 9. 

Therefore, a microswitch 12 can detect the revolution location of roller 9c, and can also detect the 
rotational frequency of Rota 9a by counting this signal. 

Moreover, the microswitch 12 and the motor 10 are connected to the control unit 23 through the 
motorised circuit 22. 

On the other hand, it is the ink cartridge which is shown with a sign 18, and it is divided into the up-and- 
down space 18a and 1 8b by bridge wall 18c, and the ink bag 13 is held in the upper space 1 8a side. 
This ink bag 13 laminated the high polymer film, for example, nylon and polyethylene, in alimiinum 
foil, and was formed in it, the end is stopped and the pipe 14 and the rubber stopper 15 are formed in the 
other end. This rubber stopper 15 is stabbed with the hollow needle 16 of said tube 5, and the ink 2 in 
the ink bag 1 3 can be led to a recording head side through a tube 5 by inserting into a pipe 14. 
On the other hand, the ink absorber 17 is held into space 18b of the ink cartridge 18 bottom, and the 
waste fluid of the ink attracted through a tube 6 is absorbed. 

By the way, this ink cartridge 1 8 is made into structure exchangeable free [ attachment and 
detachment ], the limit switch 19 for detecting this is formed in the location where it is equipped with 
this ink cartridge 18, and when that lever 19a is pushed by tiie head of an ink cartridge 18, an ink 
cartridge 18 can detect the condition of having been equipped thoroughly. 
The microswitch 19 is connected to said control unit 23. 

A control imit 23 is controlled while it supervises each part of an ink supply system mentioned above, 
and it consists of circuits, such as a cap motion-control circuit, the liquid level monitor circuit of ink, a 
solution temperature control circuit, a pump motion-control circuit, a pump operating-time control 
circuit, a printing standby-time detecting circuit, a power supply ON detector, and a cartridge in-and-out 
detector, and control action which is mentioned later can be performed. 

On the other hand, drawing 4 explains the outline of the device portion of the printer equipped with an 
ink supply system which was mentioned above, and the same sign is given to the same portion as Figs. 
****** I . 3 

It is the carriage which is shown with a sign 24 in drawing 4 , and this carriage has flatted into guide rails 
25 and 26 free [ sliding ]. It connects with some wires 1 1 laid by endless between the pulley 29 fixed at 
the head of the output shaft of the motor 28 for carriage actuation, and the driven pulley 30, and carriage 
24 is freely movable along with guide rails 25 and 26. 

On this carriage 24, an ink supply system, a recording head, etc. which were mentioned above are 
carried. 

Moreover, it is the motor for operating cap 7 which it is the gear for transmitting a revolution of said 
motor 10 which is shown with signs 32 and 33, and is shown with a sign 34. 

On the other hand, it is the platen which is shown with a sign 27, and the recording paper 35 is led along 
with this platen 27, and it can carry out paper feed of the recording paper 35 in the direction of a printing 
digit by rotating a platen 27. 

Moreover, the portion shown with a sign 36 is a printing range, and it is the range of the home position 
of carriage 24 which is shown with a sign 37. 

Next, actuation of the ink jet printer constituted as mentioned above is explained. 
First, ink supply actuation is explained. 

A control unit 23 carries out the monitor of the liquid level of the ink in ink room Ic in a recording head 

1 , whenever 1 -page printing actuation is completed through the level detector 20. 

If it is detected through the level detector 20 diat the level of the ink in ink room Ic is below 
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predetermined level, a control unit 23 will rotate a motor 10 through the motorised circuit 22, and will 
operate a pump 9. 

And >yhen the ink level in ink room Ic reaches the level set up beforehand, a pump 9 stops, after rotating 
only a predetermined rotational frequency. 

Thus, the reason only a predetermined rotational frequency turns a pump 9 is for supplying a part for the 
capacity in ink room 1 c above 1 f of electrodes, and the part of the ink breathed out from a nozzle to an 
excess. 

Roller 9c makes the location which does not touch push and a tube 5 in the sliding plin 1 surely suspend 
a control unit 23 based on the roller position signal generated from the microswitch produced on the 
other hand when roller 9c of a pump 9 and the sliding pin 1 1 connect, as shown in (h-avying 1 . 
In this condition, every time a tube 5 is crushed by roller 9c, it is not broken, but the liquid route of a 
tube 5 is opened. 

By the way, ink is supplied [ be / it / under / printing actuation / of a recording head 1 / setting ] in ink 
room Ic through a tube 5 by the negative pressure in ink room Ic produced by the regurgitation of the 
capillarity by the surface tension of ink 2, and the ink from injection nozzle la from the ink bag 13. 
When judged with on the other hand it being in the condition that ink level set up by the level detector 
20, actuation mentioned above is not performed. 

Next, detection and recovery action of an ink piece are performed as follows. 

A control unit 23 judges that there is no ink into the ink bag 13, when ink does not reach even If of level 
detection electrodes and detection of ink is not performed by the level detector 20, even if it performs 
ink supply actuation mentioned above fixed time. 

And a control unit 23 makes the light emitting device which is not illustrated txrni on, or reports an ink 
piece with a means to generate an alarm tone, and stops record actuation. 

If an ink cartridge 1 8 is taken out from equipment in this condition, a microswitch 19 will detect that the 
ink cartridge 18 was removed, and will generate that signal. 

If the ink cartridge 1 8 in which a new ink bag was held is inserted even in the position with which it was 
newly equipped in equipment, a microswitch 19 will detect this and will generate the signal with which 
it was equipped with the ink cartridge 18. 

Even detection cancels the information condition of the ink piece according [ ** and a control unit 23 ] 

to light or a sound, and that the ink cartridge was taken out forbids actuation of a pump 9. 

The reason for forbidding actuation of this pump 9 is that the perfect purge of the air which air is inhaled 

by the large quantity in a tube 5, and is in a liquid route will become difficult if a pump 9 is operated iii 

the condition that there is no ink bag at the head of the hollow needle 16. 

Therefore, actuation of a pump 9 is performed only when equipped with an ink cartridge. 

On the other hand, when a microswitch 19 detects having been equipped with the ink cartridge, a control 

unit 23 cancels prohibition of actuation of a pump 9 by the detecting signal, and ink supply actuation is 

performed. 

Then, the first recovery action after long duration printing is not performed is explained. 
Printing is not carried out, or printing of the beginning at the time of omitting prolonged printing 
actuation, when equipment is turned off and it is not used for a long time, and even if the power supply 
was in close has thin printing concentration, or ink carries out the splash of it and the accident of dirt 
adhering to the recording paper generates it. 

This cause is because the viscosity of the ink at the head of an injection nozzle is high by evaporation of 
the solvent of the ink from the point of injection nozzle la. 

Thus, when long duration printing is omitted, a control unit 23 detects that predetermined time printing 
actuation is not performed probably, and detects the level of ink through the level detector 20. And when 
the level of ink has not reached predetermined level, ink supply actuation mentioned above is 
performed. 

On the other hand, when judged with ink level being in predetermined level, the covmt revolution of 
predetermined of the pimip 9 is carried out, and it stops. This is for supplying a part for the capacity in 
ink room Ic above If of level detection electrodes, and the part of the ink which carries out the 
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regurgitation from a nozzle further to an excess the same with having described ink supply actuation. 
Next, actuation of cap 7 and attraction actuation of waste fluid with cap 7 are explained. 
By driving a motor 34 to within the limits in locations other than printing actuation, i.e., the home 
position shown in drawing 2 with a sign 37, cap 7 rotates shaft 7b as a center, and is a wrap about the . 
whole surface of injection nozzle 1 a. In this condition, adhesion of the contaminant from injection 
nozzle la to evaporation and the nozzle side of the solvent of ink can be prevented. 
On the other hand, when cap 7 is attached, the ink revealed from injection nozzle la with the absorber 8 
of ink is absorbed, and the ink under cap 7 is made to discharge compulsorily through a tube 6 in the 
absorber 17 in space 18b for waste fluid receipt of an ink cartridge 18 by operating a pump 9 further. 
The length to which a tube 6 meets Rota 9a so that clearly from drawing 1 Since it is almost equal to the 
arrangement pitch (it is 120 degrees to the circumference of the shaft of Rota 9a since roller 9c is three 
pieces in the case of drawing 1 ) of roller 9c on Rota 9a of a pimip 9 or consists of this greatly slightly 
During the revolution of Rota 9a at the time of actuation of the above-mentioned pump, one of the roller 
9c will always press a tube 6, and waste fluid ink does not flow backwards toward a cap 7 side from an 
absorber 17. 

The concrete actuation of cap 7 is as follows. 

That is, if actuation of a pump 9 is started as it mentioned above, cap 7 will be attached in injection 
nozzle la, after recovery action is completed, actuation of a pump 9 stops and cap 7 separates from 
nozzle la. 

On the other hand, when the record actuation for 1 page is completed, the recording head 1 has returned 
to the home position, but if a recording head returns to a home position, cap 7 will be attached at the 
head of injection nozzle la. And just before printing actuation of the following page is started, cap 7 
separates from injection nozzle la, and the usual printing actuation is performed. 
By the way, if not equipped with the ink cartridge 18 at the time of actuation of the pump 9 under 
recovery action which was mentioned above, since waste fluid will be discharged in equipment, a 
microswitch 19 serves as ON, and actuation of a pump 9 is performed only when the signal with which 
it is equipped with the ink cartridge 18 has come out. 

The loading of an injection nozzle does not produce it in order to perform attraction recovery action of 
ink when an ink nozzle is surely blockaded with a cap when carriage is in a home position, and printing 
actuation is not performed beyond fixed time amount while this example surely performs supply 
actuation of ink, when the ink level of the ink room by the side of a recording head is always supervised 
as explained above, and it becomes below predetermined level. 
[Effect] 

While according to this invention the negative pressure generated in a recording head side acts certainly 
and a good ink supply condition is secured since the ink supply path (the 1st ink way) connected with a 
recording head from an ink tank is always maintained by the open condition during record actuation so 
that clearly from the above explanation Since the recovery path (the 2nd ink way) of blowdown ink is 
maintained by the closeout condition, it can eliminate a possibility that recovery ink may flow 
backwards, and it can offer the ink j et printer with which the reliability of an ink supply condition was 
secured. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

The side elevation of the substrate of a recording head and drawing 3 of the outline block diagram with 
which Figs. 1-4 explain one example of this invention, and drawing 1 explains an ink supply system, 
and drawing 2 (A) are perspective diagrams the front view of covering of a recording head and drawing 
3 (B) explain the side elevation of covering of a recording head, and drawing 4 explains the important 
sections of an ink jet printer to be. 

1 .... A recording head, la Injection nozzle 
Ic .... An ink room, 1 e .. Substrate 

If .... Level detection electrode 

Ig .... A temperature sensing element, Ih .. Heater element 

2 .... 5 Ink, 6 .. Tube 

7 .... 8 A cap, 17 Absorber 

9 .... A piunp, 9a Rota, 9c .. Roller 

10 .... A motor, 11.- Sliding pin 

12 19 .... Microswitch 

13 .... An ink bag, 18 .. Ink cartridge 

20 .... A level detector, 21 .. Solution temperature detector 
22 .... A motorised circuit, 23 .. Control unit 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/3/2004 



Page 1 of 3 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages causecl by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[ Drawing 1 ] 
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[ Drawing 2 ] 
Si 




[ Drawing 3 ] 
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(A) (B) 




[Translation done.] 
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$tl/TVN6. 10 

J; 5 Lr*5*^:^j:imii'i ^ ^j:v\ 

< t Sr#i^.5«E8&Sria®tbf^«f'tctti£l>-f Wife 
4^HStcVT*5#, ■^^^V:J'^rti:::'f VtJ'ds^il&SiT^ 

M-^' ^■'^l^O^' ©g£^JigP«i^Sr^ U.* LJej^Sf^a.- 



#^^7-8 03 0 4 

2 

*J t RaaM i: J: -2. TS«t LT :i i: ^it#|R t f 5. 

v^Wif&SBS *sia©»)j^4'(± 

■rs. 

^ 1 EWTJ**:» W«5 1 HJfeiaJSrSiMi- S t> ® T?, %\ 

IB^^-jy KH*1^2S*5j;OJ»3ll (A) . (B) (d* 
•r J; 5 2 -o(D8lJi>T?*>53&Kle i: 38 h *>6>#|J« 

$ttTVSo 

*i.T*3>9. JE:<0±d*iiBS39bS:ifhLT-r>':J'^lc(c:5g 
iilLT*5>)s TSffitt/>?L39aSr:^L.Tm5$-rS'i<V:/fii| 

^3 0 (B) tc:*JV>Ti^-§-40-e*-rt.Ottiil$Cy X/Mb 

— Sffile1Blf:H±MI5'SW/' X/Ha t 1 *f 1 Jd^flS: U 
$ e>»J:±TtJ:-;tffiBtlStL-C*KiBW-</V'«IWm®lf*5J: 
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3 

•J . mfe(4^n-=Pny - Km«iS0~S8{i J:oTS«le 

S« 10 
Shield J: 9 MS$Hfc:t^fiStCJ^C?>. 

a V *> A/T?fc 5« 

r (T^J: 5 'feffi5tSr'firi-SIB«|fe'^5' K 1 ©mffiSO t , Sl~ 
*>e>IH^:^iR]icrR]*^-o-c'gtti$tX'5. 20 

t^IlE^'-</^^^ttlm^llfl*^eEffi^-^/^^ttilHIES20S^ 
:/^bTf!l^W^«23^;lg?ii^$^^t:*5^). JU[«lt±i^-?ig« 
«m«l WIilK21 Sr:^^ UTffilt»ilia23{cg^«i>$ ^^T V ^ S. 

'ri^^ifiB&39H:^5tt©W^ii»f-rSOy :^i/4 40 

--y KS-&3«-f v^'iiK39lJ:ji^$tu5?KBS3ai:iix 
fCjgliSi-S3b2:S:*LT*J9, W#Mf47.^/V'^'3c{c J: 

t>OT% 20~30/lmeS®itS&^^^i-5:^/7:^w*[BV^4' 



i|#^¥7-8 0 3 04 

v>5. r«)=?f^5'7*7»d:tt7b^Sr4''C.-i:bTIiHba^t::Si 
9#Jtbix-C*i»)x i®JW/X/Ha<oa5^)^S:iSofc!l^1B 

©#|&©/J^^L7ai: S:^i-.5o 

lOl:: i oTlHlte$i^5 o-;J'9a«s|HieSffiJcBi 5 #»t «> 

HT*5t). r<oo-j5'9a{c:i4Rjl;&(6]lc^:ftSraPBStb 
T^^<@<On — 79c«sW9bSr^U-ClHltee^ElC$i*$tt 

tt^*sfo5;6S^ o — 79d4RJ^<D^m©P^PB(cg|bT 

r ©5j« ^^T" 9 © R?^<0^rao±<l»-<Ste-r 5 Hailil9d 4: 

n-^'9at(OM»-^=--::^5*s»*>ttT^3»J. TfflOWR 

^rL-T^SO-^ttMIS-^i/ K§:-&3{BII©«K3a(ci«ii 

:;^6<D— «Stt^-tS'7'7{ffiHcSM^ttuT*5 
•ftfe«gW:-Y:^:J^*'-hy yi?ffi!Hc:^i!^SirTV>Sc 

— 5K>'7*9©<B];^lC|4m9fiS?^^§tUT*3t)x 

oS?L9f fc" >-! I^^JIW) e ft (c^-a- $ ^^T V ^ So 

^?nT*S»), •ftb«Sffllltt5K>'7'9®^ffi!l«C^aU 

o;:^^ s/^120 w^— 12a{;i^bTV'>S. 

tlgoTs o— ^9a>SS|HlteUv P — 79c«Sr<Df Vllt;!^ 

tot)3K>'7'9©:^1-ffi!l-^^mU. W<— 12a^SrJfU •^'f 

:5'd;:?,-1' s/^12S'0Nt $-&S t *s-ei^ S. 

$£-o-C, ■=7-('j5'ci^-<'5'^12ttn — 99c©IlIte<fcfiiSr*^l 

o -iJ' 9aolHltemSr t ^W-rs r t *s-e # s„ 
li»22Sr:^h bT«iJffll^g23JJ:^i|« ^? V ^S. 

— i!g:-f-i8T?;^-t-t)<D»*^'i^i5'*— h y s^v^-e, tt^ 

^18c|;i J: >) ±TcD^H18a, 18b{;i^)-f !l$HTi3 1) , JiiBI 

<DSM18affl!|{wJi'l' V^-^lSjiSilx^ $;h.TV>S. 

r<oW>'^'^l3ttT/w$fSJ;::S4^^p'-f/wi». 

-^^ cj ^--^^ y w v 7 5 ^— b b TJ^^ $ tbfct 

(D-C. -fflliM^:.fc^^T*5t), fi&Sffit;::tt/<>r7'14*5±t;5 

=f•A:^15;6S|S:ttf>^^TV^S<, ;i(0=rA^15tJ:tt[|B^3.— 

— >y s'i^l8«>T<Bl©^M18b'fJ^I*W 
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5 

•^ti^jti: $4xTi3*), hy j/i^lSiS 

-< S' ^19;55ift«t i=>ixT*5 •? , -t© 19adW * 
- by s'i^l8©5fei!St::ioT}f $^^5r^:^^:i•JW:^^ 

y >^(Dwmn^(om.m^^^^-r^\><o-Q. m^f^ i la 20 

^4E{^:*5^^T^^-i■24•T?^•rt>©tt#^ry i^i^-C, r<o 

=ar-Y y 5/i?«:<f'f KW— /W25,26{CjHi)i^t(^^-^Stu 
rv>S<, y s'i?24J*=¥-Y y s'i^l^tijll©^— ;?28© 

-©df-y y 5'i?24±»!:, WiEUfc-f i'^Wil&^isiOfia 
m^?' K^^iS^^^nrVNSc 30 
*fc!??#32, 33-C*1-t>0«*tIia^— ^10©lHlte^Sre^ 
■r•5fcie)©=¥•¥■t?^ i^-^34-e^1- t©»±=ai^-irs':?'7Srtij 

— !f?■^27•c*-t-t,<^^*::^77'>'-e^ z.(o-^ 7 7-1^21 

JJ:}SoTlE^35;JS^d»nT*5?)s 7'77^V27SrlHlte$ 
-8:5 r i •? |a®iiS35SrW#^;fe'I«a--«E2l !? i-S r t 

ir?-§-36T?*-rgP^)-f*W#=®H-C. ^-^37t?^-t-t> 

ft|J^»$?fi23H:^"</^^^ltaIHlK20fr:^^UT 1 -s-i^<DR]#: 

^"</^;glt^IHlJ^20S::^^LT, ^ v^'Slcrto^VrJ'^V' 
iie23»i^- cJ' P«)|HlgS22Sr:^M.-r ^' lO^HIte $ 



4#^^7-8 0304 

6 

»tlElteUfc^fifJti-5. 

jJ<>7'9©a-79ci:iS«jf VllidJ^Jsgi-Sr 
^^^fi■§■{CS-:5V^T. ©WigB23(*o-79cdsmi Etc 

r «5*iffi-C»i^a — 5 1* o — 7 Sctc J: o Tjf bo^ $ 

<0W ^^^'©efcttH!: ioTfeCSW >':i'Slcl^©Affi:/3t^: 
— V"</V'^fettJlHlK20Jc J; o T'f V"«/wasK:£ b 

tmEliS20tc i o r ^ i^:^ ©Jt^l W*sfT*i?n'fc V'ii^jc 

itf L V ^xf ^ $l*sjt5l^ $ Irfc^ > ^ * — h y 5' -y\mm 
by yV'1m.^^^^i^f■!L:Lh1^^m^^'bh 

^c:>rv^^l*s:^cv^^^lst?^>:^9>srii)f^^?*2)i:. 

=eeoT3K:^7'9©t!)m*i' b y yiJ^s^^^ix 

^ip^e23tt7j<>'7'9©t!lf^»JtSr<»l!*L. >r i'^^lfil&Wl 
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Srliim V"</l'«lffl|HlK20Sr^ UT-Y © w^/kSr 

>5'34S-|gtf)-t-SrttcJ:t). *ft7b^tf'ij«i:bTlHJte^? 

^^s'7'7«5«c«$^^fc®-e■^c*3V^■r. -rvii'co 
K«IX4*:8 »r J: •) i^lfy X/Ha*»t>«ii*-r'5'f SrKJR 

^ (SriEoS^o — 79c*S3ffl-e*>5*»6>i3— ;J'98© 

©n— ^9a©lHltef 0 — 7900 1 o;&s^(c: 5^3. — 

■V s/7'7{B!HC[RloTiS?iSi-S r t /!iS/iV\ 

7 <o*#:6*) j'iKf^fmoii 9 -efcSo 

5'7'7*siSJWyX^Halc#U&Stt, ElffiBi 

yX/Ha35»P>|6ii,5« 



/Ha<0^fe«g|c«^$tt.5. ^ LT!!kcD-~s-i?<DW^t!){t 
;iiM^$i^^>ii:S^Uc^lf s'T' 7 isifiM/ X/Ha*»P>gS 

ir^t?. ±i£LfcJ: 5'felHl«tti^t1^(-*5it55i<>'7'9 

m£^1t)if>s 'SJWyX/KDS-3*»?dS^C2>:ii:*S;'i 
V\ 

w.^^^yY<om^<Dmmm. m^m (a) tiiE^-^-^-K 

(D:f}^^—<omim. ^3 0 (B) \-i.WSi^yV<o:fJ^^- 

1 SE^^yK la iftW/X/P 

Ic ■^■yi'm.. le 

If w'<>'Uigiajmffi 

ig m«i^tam^> ih 56f^^^ 

2 5.6 f-^—-^ 

7 ^^j'P^s 8,17 

9 ;i<>'7'. 9a a — 9c 9 

10 ^— 11 mWi\^> 

12. 19 -^^^vi:;^^ yf- 

13 'f>-:5'S. 18 ■<l^^-)3—Y^)yV' 

20 \y^)\'mm'&i> 21 ^sm^^^lHIBS 

22 ^-^^laK, 23 ftiJW^g 
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